Background: Primary dysmenorrhea (PD) is characterized by cramping lower abdomen pain that may radiate to the lower back and upper thigh and commonly associated with stress, headache, and diarrhea, and thereby decreases the quality of life. It occupies 20%-90% of the female population in reproductive age. Many conservative treatment methods such as yoga asana, physiotherapy through gym ball/therapy ball/Swiss ball exercises, etc., are available to treat them. More efficient among them is not known. Purpose: The aim is to compare the efficacy of yoga asana and gym ball/therapy ball/Swiss ball exercises in the management of female with PD. Methodology: A total of 30 female with PD were recruited by the simple random sampling to participate in this two group pretest-posttest, single-blinded randomized clinical study. Recruited female with PD were randomly allocated into two groups, Group A and Group B. Group A were provided with yoga asana for 60 s duration × 5 repetition/session/day × 3 days/week × 12 weeks. While Group B received set of gym ball exercises for 10 s hold ×12 times/set × 3 sets/day × 3 days/week × 12 weeks. Level of menstrual distress (MOOS Menstrual Distress Questionnaire [MDQ]) and pain scores (visual analog score ([VAS]) were documented at baseline and 12 th week after intervention and analyzed. Results: Group B demonstrated significance difference (P < 0.05) in MDQ and VAS when compared to Group A. Conclusion: Twelve-week gym ball exercises have the sufficient potential to decrease level of menstrual distress and related pain among female with PD when compared to yoga asanas.
Introduction
Dysmenorrhea is pain during menstruation. It is estimated that 16%-93% of women suffer from dysmenorrhea in reproductive age. [1] It is a most common menstrual disorder and is classified into primary and secondary based on the absence or presence of an underlying cause. Usually, secondary dysmenorrhea is associated with an existing underlying pelvic pathology. Primary dysmenorrhea (PD) is also known as painful period or menstrual cramps, which causes pain during menstrual cycle. [2] It usually begins around the time when menstruation begins. The pain is usually in the pelvis or lower abdomen, which may radiate into low back and upper thigh. [3] Other symptoms include diarrhea, headache, stress, and nausea. Absenteeism is a result of dysmenorrhea in college-going and working young females. [3] One of the causes of PD is excessive level of prostaglandins hormones. Prostaglandins released during menstruation and childbirth makes uterus to contract which cause pain during menstrual cycle and also affects those with heavy irregular menstrual cycle, those who attain menarche before 12 years of age, or one with less body weight. [2, 4] Medical management of PD is with nonsteroidal anti-inflammatory drugs such as ibuprofen, mefenamic acid, and naproxen [5] and are effective in relieving pain but has side effects such as nausea, dyspepsia, peptic ulcer, etc. Nonpharmacological treatments such as physical therapy, yoga, heating pad, massage, etc., are shown to be effective. [6, 7] Physical therapy to the abdominal and pelvic floor muscles helps to stretch and strengthen the muscle. Other techniques such as taping and aerobics are also used for the participants with PD which effectively could reduce pain and discomfort. [7] Few studies have shown that certain yogic exercises the stress and pain of dysmenorrhea was controlled. Posture This is an open access journal, and articles are distributed under the terms of the Creative Commons AttributionNonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com such as cat pose, tiger pose, cobra pose, and bow pose, fish pose if practiced regularly help to stretch and strength the back and pelvic floor muscle and has positive effect in female with PD. [8] As there are various treatment techniques available, there is a need for a standard treatment protocol, which will have good results in terms of pain reduction and improving the quality of life. This study is intended to compare two different type of intervention, namely, yoga asana and gym ball exercises to treat female with PD.
Methodology

Recruitment and allocation
This study protocol was approved by the university research and ethics committee (ACS/2016/67), and this study was done strictly in accordance with the guidelines of Helsinki Declaration, revised 2013. [9] This study was conducted between October 2016 and March 2017. A total of 30 female with PD were recruited by the simple random sampling (random number tables from standard statistics book) to participate in this two group pretest-posttest, single-blinded randomized clinical study. The participants were blinded to the study. After the demographics, recruited female with PD were randomly divided into two groups, Group A and Group B, with by block randomization. There were five blocks, with the matrix design of 6 × 5, where 6 being rows. Each block contained 6 chits (3 chits for each group), totaling 30. The participants were allotted to the group based on the randomly chosen chit. Once the block was allotted, next row block was opened. Thus, an equal number of participants was assigned to each group over time. Group A received yoga asana's and Group B received set of gym ball exercises. Both the group received the interventions for 12-week period, totaling 36 sessions. The first session was performed under supervision and other at their home without supervision. The Consolidated Standards of Reporting Trials [10] flow chart describing the details of the study is displayed in Figure 1 . 
Yoga asanas in Group
Gym ball/therapy ball/Swiss ball exercises in Group B
Knee tucks [ Figure 3a and b], hamstring curls [ Figure 3c and d] back extension [ Figure 3e and f] exercises in gym ball/therapy ball/Swiss ball were prescribed to female with PD. Each exercise was given for 10 s hold × 12 times/set × 3 sets/day × 3 days/week × 12 weeks.
Outcome measures
Both the group were measured for their level of menstrual distress (MOOS Menstrual Distress Questionnaire [MDQ]) [11] and pain (visual analog scale [VAS] ) between Group A and Group B at baseline and 12 th -week postintervention.
Data analysis
The collected demographic and outcome measures were assessed for their normality using Shapiro-Wilk test. As the data follow normal distribution, all the descriptive were expressed in mean ± standard deviation. Paired t-test was adopted to find out the differences within Group A and Group B for pre-and postintervention changes, whereas independent t-test was used to compare the changes in mean values of MDQ and VAS between Group A and Group B at baseline and end of 12-week intervention. The data were analyzed using statistical software, statistical package for the social science (SPSS), IBM SPSS version 20.0 (IBM Corp., Armonk, NY, USA). The P ≤ 0.05 was considered to be statistically significant.
Results
Thirty females with PD were recruited for the study. Among them 6 were married, sexually active and remaining 24 were unmarried females. The demographic characteristic of the female with PD recruited were displayed in Table 1 . The demographic characteristics were elaborated in Table 1 . There exists no significant difference between the two groups. Between the session and group comparison at baseline and end of 12 weeks exercise intervention for the outcome measures MDQ [ Figure 4 ] and VAS [ Figure 5 ] were displayed. Both the group demonstrate minimal clinical important difference (MCID) in VAS (12 mm). [12] However, only the group B demonstrated MCID in MDQ (difference in total score of 50 ± 10). [11] 
Discussion
Pain in general has a disabling nature and makes dysmenorrhea stressful, and it becomes an important irritating factor in the life of lots of women. [13] Some women remain to continue work with the support of analgesics. [2, 6] Few studies were done to replace medications by physical therapy in PD. This study was conducted on 30 participants with two groups of 15 each. Group A was intervened with Yoga therapy such as Ustrasana, Janusirsasana, and Dhanurasana. Ustrasana helps in relieving menstrual cramps by stretching the anterior aspect of trunk, and also by strengthening the back region. It improves the flexibility of spine also improve posture. [8] Janusirsasana stimulates the reproductive organs and therefore menstrual pains are reduced. It stretches groin and hamstrings. This asana also relieves headaches, anxiety, and fatigue. [8] It also cures insomnia. Dhanurasana stimulates the uterus and relieve back pain during menstruation. It stretches the muscles of the posterior aspect of trunk, ankles, and groin. Dhanurasana also increases blood flow to the uterus and keeps the body relaxed. [8] Group B was intervened with gym ball/therapy ball/Swiss ball exercises such as knee tucks, hamstring curls, and back extension. Hamstring curls using Swiss ball helps to strengthen gluteus maximus, gluteus minimus, and gluteus medius muscles. It also strengthens the abdominal muscles such as, transverse abdominis, internal oblique, and external oblique. It also improves blood supply and nutrient supply to the lower abdomen and lower back region which helps to relieve menstrual cramps. [14] Back extension in Swiss ball builds strength and stability in lower back, gluteus, and hamstrings. It stretches and strengthens the core muscles by improving the blood supply, which helps to reduce the menstrual pain. Knee tucks in Swiss ball help to strengthen the muscle around the abdomen, legs, arms, and back region. It also improves balance, stability, and blood supply which helps to ease menstrual pain. [14, 15] The findings of this study suggest that there is a beneficial effect of physiotherapy intervention through gym ball/therapy ball/Swiss ball exercise on PD symptoms. According to the result of this study, Swiss ball exercises and yoga therapy reduce the pain intensity and diminish the level of menstrual distress in female with PD. This was also supported by the recent researchers. [8, [14] [15] [16] [17] However, the females in Group B who received exercises with gym ball/therapy ball/Swiss ball had a better reduction in pain and disability when compared with Group A participants treated with Yoga therapy.
This study had few limitations. First, the generalizability of the results among married and unmarried females might be slightly affected due to the unequal distribution of married and unmarried females (1:4). Second, the unavoidable human error during isometric contraction (hold for 10 s/11 s/09 s) or maintaining in particular asana position (60s or 20s rest) might have crept during the intervention. However, this could be common between both the groups which nullifies the error during comparison. Third, the sample size, n = 30 used in this study was not estimated by sample size calculation. This was just an arbitrary value, which might affect the extrapolation of the results. Nevertheless, this was the first study to estimate the efficacy of yoga asana and gym ball exercises in the management of PD. Future studies should be drafted with adequate sample size (after sample size calculation) and maintaining power of the study >80% to minimize type II error.
Conclusion
Twelve weeks gym ball exercises have the potential to decrease the level of menstrual distress and related pain among female with PD when compared with yoga asana.
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